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Please add new claims £\ and 22 as follow: 



-ytf- A catalyst for addition polymerization of olefinically unsaturated monomers 
comprising: 

(a) a first component of formula (ML m ) n+ A n ~ wherein 
M = a transition metal of low valency state; 

L = an organodiimine where at least one of the nitrogens of the diimine is not 
part of an aromatic ring; 

A = an anion; 
n = an integer from 1 to 3; 
m = and integer from 1 to 2; and 

(b) an initiator compound comprising a homolytically cleavable bond with a 
halogen atom.— 

—2z. A catalyst according to claim ^\ , wherein A is selected from the group 
consisting of CI, Br, F, I, N0 3 , S0 4 and CuX 2 , wherein X is a halogen.-- 

REMARKS 

Claims 1, 3-8, 10-16 and 19-22 are pending herein. The Office Action objects to the 
specification, the drawings, and claims 1-16 and 19-20; rejects claims 1, 3-1 1, 13-16 and 
19-20 under 35 U.S.C. § 112; rejects claims 13-16 and 19-20 under 35 U.S.C. § 101 and 
rejects claims 1-4, 6-11 and 19-20 under 35 U.S.C. § 102. This Amendment amends the title, 
the specification and claims 1, 3-4, 6-8, 10-16 and 19-20; cancels claims 2 and 9; and adds 
new claims 21 and 22. No new matter is added. 

Applicants thank the Examiner for the acknowledgment that claims 5 and 12 are 
allowable except for being dependent on a rejected base claim. However, in view of the 
foregoing amendments and the following remarks, Applicants respectfully submit that all 
claims pending herein are allowable. 

. -7- 
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An Information Disclosure Statement with Form PTO-1449 was filed on July 22, 1999. 
Applicants have not yet received back from the Examiner a copy of one of the Forms PTO-1449 
initialed to acknowledge the fact that the Examiner has considered the cited information. The 
Examiner is requested to initial and return to the undersigned a copy of the subject Form PTO- 
1449. For the convenience of the Examiner, a copy of that form is attached. 

I. Objection to Specification 

The Office Action objects to the specification and requests that Applicants submit a 
substitute specification. Applicants respectfully acknowledge the request, and submit that an 
appropriate substitute specification is being prepared and will be submitted when available. 

In addition, the Office Action makes specific objections to the specification as 
containing various informalities. This Amendment amends the specification to overcome 
these objections. With respect to the Office Actions specific rejections to the specification, 
the specification satisfies the requirements of U.S. Patent practice. Reconsideration and 
withdrawal of these objections are respectfully requested. 

II. Objection to Claims 

The Office Action objects to the claims as including various informalities. Claims 1, 
3-4, 6-8, 10-16 and 19-20 are amended, claims 2 and 9 are canceled, and claims 21 and 22 are 
added to overcome this objection. Claims 1, 3-8, 10-16 and 19-22 satisfy the requirement of 
U.S. Patent practice. Reconsideration and withdrawal of the rejection are respectfully 
requested. 

III. Rejection Under 35 U.S.C. § 1 12, Second Paragraph 

The Office Action rejects claims 1,3-11, 13-16 and 19-20 under 35 U.S.C. § 1 12, 
second paragraph, as being indefinite. This Amendment amends claims 1, 3-4, 6-8, 10-16 
and 19-20, cancels claims 2 and 9 and adds claims 21 and 22 to overcome this rejection. 
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Claims 1, 3-8, 10-16 and 19-22 satisfy the requirements of 35 U.S.C. § 112, second 
paragraph. Reconsideration and withdrawal of the rejection are respectfully requested. 

The Office Action rejects claims 1, 3 and 5 under 35 U.S.C. § 1 12, second paragraph, 
as being indefinite for using the term "an organodiimine," Applicants respectfully submit that 
the term "organodiimine" in not indefinite. In particular, the prefix "organo" is known by 
those of ordinary skill in the art to refer to compounds of elements containing organic groups, 
wherein the element is bound to carbon atoms. See MINIDICTIONARY OF CHEMISTRY, 
Oxford University Press, page 243 (1985), attached hereto. In addition, Applicants 
respectfully submit that the term "imine " is well known by those of ordinary skill in the art to 
refer to a compound that contains the group -NH- joined by two other groups. Moreover, the 
prefix "di" is well known by those of ordinary skill to indicate the presence of two groups in a 
compound. 

Furthermore, exemplary organodiimines according to the present invention are 
specifically described in the specification. See for example page 4, lines 8-9, and page 9, line 
21 to page 15, line 13. Other suitable compounds will be readily apparent to one of ordinary 
skill in the art. 

Thus, Applicants respectfully submit that claims 1 , 3 and 5 satisfy the requirements of 
35 U.S.C. § 1 12, second paragraph. Reconsideration and withdrawal of the rejection are 
respectfully requested. 
IV. Rejection Under 35 U.S.C. $ 101 

The Office Action rejects claims 13-16 and 19-20 under 35 U.S.C. § 101 as being 
improper "use" claims. This Amendment amends claims 13-16 and 19-20 to overcome this 
rejection. Claims 13-16 and 19-20 satisfy the requirements of 35 U.S.C. § 101. 
Reconsideration and withdrawal of the rejection are respectfully requested. 
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V. Rejections Under 35 U.S.C. $ 1020?) 

The Office Action rejects claims 1-4, 6-11, 13-16 and 19-20 under 35 U.S.C. § 102(b) 
as being anticipated by Haddleton et al. ("Identifying the Nature of the Active Species in the 
Polymerization of Methacrylates," Macromolecules, vol. 30, pg. 3992-3995 (1997)). The 
Office Action alleges that the catalysts and processes disclosed by Haddleton anticipate the 
claimed invention. Applicants respectfully traverse this rejection. 

Applicants respectfully submit that the rejection is improper because Haddleton is not 
a proper prior art reference with respect to the claimed invention. More specifically, 
Applicants submit that the Haddleton reference was published after the international filing 
date of June 12, 1997, and the priority date of June 12, 1996, of the present application. In 
particular, the enclosed Abstract of Haddleton, taken from the American Chemical Society 
website, indicates that the Abstract was not published until July 1, 1997. Moreover, 
Haddleton was not published in its entirety until July 14, 1997. Therefore, because the 
international filing date of June 12, 1997, and the priority date of June 12, 1996, both precede 
the earliest publication date of July 1, 1997, of the Haddleton Abstract, and because the 
instant application properly claims and is entitled to priority to both of the earlier dates, 
Applicants respectfully submit that Haddleton does not constitute a proper prior art reference 
with respect to the present application. Therefore, Applicants respectfully submit that any 
rejection based on Haddleton is improper, and should be withdrawn. 

For at least these reasons, the claimed invention in not anticipated by Haddleton. 
Reconsideration and withdrawal of the rejection are respectfully requested. 
VII. Conclusion 

In view of the foregoing amendments and remarks, it is respectfully submitted that the 
instant application is in condition for allowance. Favorable consideration and prompt 
allowance of the application are respectfully solicited. 

-10- 
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Should the Examiner believe that anything further is necessary in order to place the 
application in condition for allowance, the Examiner is invited to contact Applicants 1 
undersigned attorney at the telephone number listed below. 
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Mawo'jnulcuiles, 30 (14), 3992 -3998, 1997. ma970303m S0024-9297(97)00303-3 
Copyright O 1997 American Chemical Society 

Identifying the Nature of the Active Species in the Polymerization of Methacrylates: Inhibition of Methyl 
MethacTylafii Hnmnpolymerizatimw and Reactivity Raftrw for Copolymerizanon of Methyl Methaciylaie/n-Butyl 
Methacrylotc in CI apical Anionic, AlkynithiuiWTrialkybluminum-lnitiutcd, Group Transfer Polymerisation, 
Atom Transfer Radical Polymerization, Catalytic Chain Transfer, and Classical Free Radical Polymerization 

David M. Haddleton/ Martin C. Crossman, Kirsty H. Hunt, Clare Topping, Carl Waterson, and Kevin C. 
Suddaby 

Department of Chemistry, University of Warwick, Coventry, CV4 7AL, U.K. 
Received March 5,1997 

Revised Manuscript Received May 5, 1997, Abstract published in Advance ACS Abstracts, July U 1997, 

Abstract: 

Reactivity ratios have been determined for the monomer pair methyl mcthaeryiatc and n-bufyl mcthacrylatc 
under a range of polymerization conditions, ine value of using reactivity ratios as a mechanistic probe is 
discussed. Reactivity ratios determined where Ml = MMA and M2 « n-BMA are 1.04. 0.31, classical anionic: 
1. 10, 0.72, alkylUthiuftt/trialkylalttminuni initiated; 1.76, 0.67, group transfer polymerization; 0.98, 1-26, atom 
transfer radical polymerization; 0.75, 0.98, catalytic chain transfer; and 0.93, 1.22, classical free radical 
polymerization. The data suggest ATRP and CCTP proceed via radical type propagation. Li/AI-initiated 
polymerization undergoes an anionic mechanism, while strong evidence h found for an associative, catalyst 
dependent mechanism for GTP. Galvinoxyl is demonstrated to inhibit OTP as well as free radical 
polymerization, and il is suggested that neither the use of inhibition nor polymer stereochemistry can be used to 
distinguish between anionic and radical processes. 
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orbital 

tng two ato"us) .and there are 
cow^yiood^ mofrrufer orfirtoo; 
for Hoc-rone, a i» ooovcoieni ax 
cjns^nsg ihc« to regard them 
as fanned by overlap of atomic 
croiub. In a hydrogen molecule 
ihe j-ortritais on the (WQ atOm$ 
overlap 4od ;onn * a mrtft-nfy 
orbital between the two nuclei 
Thk is aq example of a sma 
orbital. ]q 3 double bond, aim 
clonic one head is produced by 
overlap along the tine of axes to 
form a sigma orbital. The other 
I* produced by sideways overi« 
of the lobes of the ^wtnais (see • 
illustration). The rcjulrinr molcc- 
uier Ofbitai ha* two parti, one 
on each side of the rianu orbital 
- this i* a pi orbital Ui fact, the 
Combination of two atomic 
orbit ah produce* two moJeeuUr 
orbital* with different energies. 
The one of tower energy is the 
tawA** orocroX holding tbe at- 
oim together; the oilier is the 
antttoadt^ orbitd. which would 
tend to push the atoms apart, la 
the cue of vaknw electrons. 
Only rhe lower (hooding) orbital 
is filled. 

i* coosidcrmg the formation of 
molecular orbiuls it is often use- 
ful to think ia tenss of htnd 
**cmic orbital*, For instance, 
carbon has in ia outer shell one 
j<orbltaJ and three barbitals, to 
forming methane (or other tetra- 
ggrai molecules) these can be 
«5«rtcd as chaining 10 ove 
fowr equivalent ap* flybftd 
ortucab, each with a lobe di- 
rected to a corner of a tetrabo- 
dros. h is these that r*erlap 
with the -f-orbitaii oo tbe hydro- 
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Goners of aa aqtuatenl triangle, 
These form the sums* orbitab ia 

fTTTTiimng p-orbitais (one on 
«*eh carbon) form the pi orbitaL 
la efhyxie, jp* bybridaasjan oc 
CUTS to grw two hybrid orbitab 
on each atom with lobes point- 
Aioflg the axis, The two re. 
autoing ^orbitala on each cat. 
boa form two pi ortmais. Hvbrsj 
atomic urbicals can also tnVoiw> 

<iorbit*i*. For ******** SOBBTfi* 
planar eamptmm use t^J br- 
bhds; cctthedraJ completes sac 
Jp*d-. 

<yi>ntM anwabcr Sr* aim* 
order Tn the egression for the 
fwc of a cbemieal reaction* the 
sum of the powers of the coo. 
centmtioos tj the overall orotr 
of (he reacnoaw For mrrimx. f» 
s reaction 

A + fl-»C 

the rate equation may have the 

k - «fA(Bp 
This reaction would be dcacribaj 
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. . ' w V**- «j< 

gen atoms. In cthene, two > 
crhitnb combine with the j-oriS- 
tal to give three rp* hybrids with 
looet m a plane panting to the 



as first cnleri Ln A and *md« 
der in B. The ovend order a 
three, The order of a reacta 
expends on tbe mrrtitnitm atd 
jt is pocctble for the rata to at 
independent of ooftammrioai 
(:erv orders or for the order t» 
be a fraction. See aht> 
icy; pseudo order, 
ore A natn/airy occurring annecd 
from wUcb a metal eta bf o> 
cncted. usually on a ^"lmrTTtd 
basil. The metal may be pitaM 
in the ore ai iho n*b*e nwtai 
but more ootmnoniy it occart « 
ft combined form as aa oaaai 
snlptiOt, sulphate, silicate, etc 
1 See btaenctsttosv 
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Tbe branch of 
, - aeo with 

POtSSOS Of gay^pn^ 

oraaoo. Prriu aicd before 
□erne of as dement to *- A -^ w 
compounds of the dement r eoo- 
< ?P n ^ ffOups (with the 
element bound to carbon atoms) 
For example. lead(lV) tetraethv} 
an org aaolcad ooapounq 7 

pound in woic?aTS«3 atoofor 
ton ts bound to an ZZ^o 
ycup- Organomttailic eom- 

wrbon bonds, as ta the ahtima- 

<ome cases, to, bonding iJtS the 
oi etecxrnna of j douaW bond. « 
^ .complexes formed between 
«nd ethena or to the 
pi electrons of a ring, as ia fer- 



onumittw (am) An 'amino *** A 
H,NfCH^^NHz)o5oM t IhS 
u noi a coneutaent of proteiBS 
but is important in living organ* 
am* as an mtertaemata tn tbe 
reactions of the *uret cyde and 
id anjiaiae synthesis, 
onnthnir cycle Ste urea cycle. 
«irpuaeos A aaturai ydiow mineral 
form of ancnioflU) solpmoA 
A*}Si. The name is alto uaed for 
ihe jyntheac compound, which ta 
oscd as a pigment, 
vtno- L Prefix iwHfritfng th^i j 
^a^cne compound has two ub- 
•irtuiod groups in the 12 posh 
(toot (ia* on adjacent carbon at- 
smsl For instance, orthooV 
vh/ona benzene is l^aa^loMbea. 
tenc £ Prtfu formerly ffd to 
jnocate the most h^drauxi form 
*' an acicL For oumnJe. 
^horiopO «id. HjTO* *«, 
^Jled orlhophotpoorie «cid to 
Ji^ajoiiih tt (ram the lower 



metarjoospborv} aeid. y M 
(*fhkh is aemaOy (HSS,^^^ 
*c* Set h^Sd. 
^^s* Sre fckispexi. ^ 
rwfM|wj(j§ui Jrr hydrogen. 
q " fo » "I» » * add 

nwhnnl— im, iff phunbate. 

dllhoattwnate 5W stannate. 
<Wgrf rM fa " > A hard white ^oiniK, 
o^fnmnj! aDoy e««mh^!S2 
paUy or oiimam nHfsTS 
iri^iim (49*). Jt ( a^T^^ 
iozaii quantines of 

utod for nuking small (£» 
ject to wear, *g. ekctricd ST 
£Ctt or the unt^^bL" 00 - 
Symbol Os. Ahardhk^. 
wbaje metallic -rraJS ^ 
meat; ajL 76; rajn. ion r 

toy* with pUnmn, lhdium 

a number ef «wrtnlrrrs k * 
™ge of baidwioai^ m * 

by beatmg osnawa in nr. It u 
wjd « tsa Midiaug agent in or^ 

«fjBa flxaSie in deetSrS.' 
crosoopy. 

(■ ■■uaitftr 5^ rxwn^ v 

«j«4s The ps^gear a solvent 

Awgparanag two aotetiom of 
S™. a aemi. 

P^^neatHe membouw it one 
ttfough which the molecules of * 
sotveat caa pasa but (ha mole* 
of most solutes cannot. 
There is a thcrrzioOyiUmiC ten- 
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